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1
METHOD AND APPARATUS FOR
ASSOCIATING A PACKET WITH AN H-ARQ
CHANNEL IDENTIFIER

This application claims the benefit of U.S. Provisional
Application Ser. No. 60/972,454, filed Sep. 14, 2007, and
entitled “Method and Apparatus for Associating a Packet with
an H-ARQ Channel Identifier,” which application is hereby
incorporated herein by reference.

TECHNICAL FIELD

The present invention relates generally to the transmission
of hybrid automatic repeat request (H-ARQ) channel identi-
fier (ACID) information in a wireless communication system.
Specifically, the present invention relates to a novel method of
transmitting ACID information in orthogonal frequency divi-
sion multiplexing (OFDM) and orthogonal frequency divi-
sion multiple access (OFDMA) communication systems.

BACKGROUND

Inan OFDMA communication system, the time-frequency
resources of the system are shared among a plurality of
mobile stations. The base station assigns resources to mobile
stations using an assignment message, which is transmitted as
part of a control channel. To minimize control channel over-
head, it is known for the base station to make persistent
assignments, wherein the assignment message is transmitted
to the mobile station initially to indicate the assigned time-
frequency resource, and then the base station uses the same
time-frequency resource for subsequent transmissions to (or
receptions from) the mobile station.

These transmissions can be for H-ARQ transmissions of
the same packet, for subsequent transmissions of different
packets, or for initial transmissions of a series of packets. For
example, in a voice over internet protocol (VoIP) system, the
base station may make a persistent resource assignment to a
particular mobile station consisting of a particular time-fre-
quency resource with a period equal to 20 msec (the vocoder
period). Then, the base station can use this resource for the
first H-ARQ transmission of each VoIP packet. Subsequent
transmissions, if necessary, must be signaled.

The initially assigned time-frequency resource is main-
tained by the base station for the mobile station until a timer
elapses, a voice over internet protocol (VoIP) talk-spurt is
completed, a VoIP call is completed, a certain number of
negative acknowledgements is determined by the base sta-
tion, or until the resource is explicitly or implicitly de-as-
signed by the base station.

In some systems, the base station and mobile station can
maintain multiple decoding buffers corresponding to mul-
tiple ACIDs corresponding to multiple packets. For example,
the base station can transmit H-ARQ transmission 1 of packet
1, followed by H-ARQ transmission 1 of packet 2, followed
by H-ARQ transmission 2 of either packet 1 or packet 2. The
base station and mobile station typically keep track of which
packet is currently being transmitted by associating each
packet with a particular ACID and including the ACID in the
control channel corresponding to the packet. For persistent
assignments corresponding to the transmission of multiple
packets, there is not currently a method for establishing an
association between the series of packets and a series of ACID
values. Thus, there is a need for an efficient method for
associating a series of packets signaled in a persistent assign-
ment to a series of ACID values.

10
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2
SUMMARY OF THE INVENTION

These and other problems are generally solved or circum-
vented, and technical advantages are generally achieved, by
preferred embodiments of the present invention

Inoneaspect, a preferred embodiment of the present inven-
tion provides for a method of receiving in a base station a
packet from a mobile station. The method includes establish-
ing a control channel communication between the base sta-
tion and the mobile station and transmitting a persistent
assignment to the mobile station using the control channel.
The persistent assignment includes an indication of a first
time-frequency resource assignment for the mobile station
and is associated with a plurality of hybrid automatic repeat
request (H-ARQ) channel identifiers. The method further
includes repeating transmission of the persistent assignment
at a periodic interval, and transmitting a communication sig-
nal from the mobile station to the base station over the first
time-frequency resource.

In another aspect, preferred embodiments of the present
invention provide for a method in a base station of transmit-
ting a packet to a mobile station. The method comprises
establishing a control channel communication between the
base station and the mobile station, and transmitting a persis-
tent assignment to the mobile station using the control chan-
nel. The persistent assignment includes an indication of a first
time-frequency resource assignment and is associated with a
plurality of hybrid automatic repeat request (H-ARQ) chan-
nel identifiers. The method further includes repeating trans-
mission of the persistent assignment at a periodic interval,
and transmitting a first packet to the mobile station using the
first time-frequency resource, the packet having an H-ARQ
channel identifier determined from the associated plurality of
H-ARQ channel identifiers. The method further includes
receiving acknowledgement information from the mobile sta-
tion.

In another aspect, preferred embodiments of the present
invention provide for a method in a mobile station for trans-
mitting a packet to a base station. The method comprises
receiving from the base station a communication establishing
a control channel between the mobile station and the base
station, and receiving from the base station, over the control
channel, a persistent assignment. The persistent assignment
includes an indication of a first time-frequency resource
assignment and is associated with a plurality of hybrid auto-
matic repeat request (H-ARQ) channel identifiers. The
method further includes transmitting a packet to the base
station using the first assigned time-frequency resource, the
packet having an H-ARQ channel identifier determined from
the associated plurality of H-ARQ channel identifiers.

Inyet another aspect, preferred embodiments of the present
invention provide for a method in a mobile station for receiv-
ing a packet from a base station. The method comprises
receiving over a control channel from a base station a persis-
tent assignment including an indication of a first time-fre-
quency resource assignment, the persistent assignment being
associated with a plurality of H-ARQ channel identifiers. The
method further includes receiving a packet from the base
station using the first time-frequency resource, the packet
having an H-ARQ channel identifier determined from the
associated plurality of H-ARQ channel identifiers, and pro-
cessing the received packet.

An advantageous feature of preferred embodiments of the
invention is the ability to provide ACIDs associated with a
persistent assignment of time-frequency resources.
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3
BRIEF DESCRIPTION OF THE DRAWINGS

For a more complete understanding of the present inven-
tion, and the advantages thereof, reference is now made to the
following descriptions taken in conjunction with the accom-
panying drawings, in which:

FIG. 1 illustrates a wireless communications network.

FIG. 2 illustrates a base station and several mobile stations
from a wireless communications network.

FIGS. 3 and 4 illustrate an example set of OFDMA time-
frequency radio resources.

FIG. 5 illustrates an example assignment message.

FIG. 6 illustrates an example control channel containing a
list of assignment messages.

FIG. 7 illustrates example assignments.

FIG. 8 illustrates a repeating sequence of frames.

FIG. 9 illustrates an assignment message in accordance
with one embodiment of the present invention.

FIG. 10 illustrates the association of ACID values with
packets.

FIG. 11 is a flow chart for base station operation in accor-
dance with one embodiment of the present invention.

FIG. 12 is a flow chart for base station operation in accor-
dance with one embodiment of the present invention.

FIG. 13 is a flow chart for mobile station operation in
accordance with one embodiment of the present invention.

FIG. 14 is a flow chart for mobile station operation in
accordance with one embodiment of the present invention.

DETAILED DESCRIPTION OF ILLUSTRATIVE
EMBODIMENTS

The making and using of the presently preferred embodi-
ments are discussed in detail below. It should be appreciated,
however, that the present invention provides many applicable
inventive concepts that can be embodied in a wide variety of
specific contexts. The specific embodiments discussed are
merely illustrative of specific ways to make and use the inven-
tion, and do not limit the scope of the invention.

The present invention will be described in the context of a
method and apparatus for associating a packet with an
H-ARQ channel identifier. It is understood, however, that the
following disclosure provides many different embodiments,
orexamples, for implementing different features of the inven-
tion. Specific examples of components, signals, messages,
protocols, and arrangements are described below to simplify
the present disclosure. These are, of course, merely examples
and are not intended to limit the invention from that described
in the claims. Well known elements are presented without
detailed description in order not to obscure the present inven-
tion in unnecessary detail. For the most part, details unnec-
essary to obtain a complete understanding of the present
invention have been omitted inasmuch as such details are
within the skills of persons of ordinary skill in the relevant art.
Details regarding control circuitry described herein are omit-
ted, as such control circuits are within the skills of persons of
ordinary skill in the relevant art.

FIG. 1is a wireless communications network comprising a
plurality of base stations (BS) 110 providing voice and/or
data wireless communication service to a plurality of mobile
stations (MS) 120, also sometimes referred to as a subscriber
unit, subscriber station, user equipment, and the like. The BS
110 is also sometimes referred to by other names such as
access network (AN), access point (AP), Node-B, etc. Each
BS 110 has a corresponding coverage area 130. Referring to
FIG. 1, each BS 110 includes a scheduler 140 for allocating
radio resources to the mobile stations. Exemplary wireless
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communication systems include, but are not limited to,
Evolved Universal Terrestrial Radio Access (E-UTRA) net-
works, Ultra Mobile Broadband (UMB) networks, IEEE
802.16 networks, and other OFDMA based networks. In
some embodiments, the network is based on a multiple access
scheme other than OFDMA. For example, the network can be
a frequency division multiplex access (FDMA) network
wherein the time-frequency resources are divided into fre-
quency intervals over a certain time interval, a time division
multiplex access (IDMA) network wherein the time-fre-
quency resources are divided into time intervals over a certain
frequency interval, and a code division multiplex access
(CDMA) network wherein the resources are divided into
orthogonal or pseudo-orthogonal codes over a certain time-
frequency interval.

FIG. 2 illustrates one base station and several mobile sta-
tions from the wireless communications network of FIG. 1.
Exemplary base station 260 has three coverage areas, one of
which is shown, coverage area 270. The coverage area 270 is
sometime referred to as a sector. Six mobile stations 200, 210,
220, 230, 240, 250 are in the shown coverage area 270. Base
station 260 typically assigns each mobile station one or more
connection identifiers (CID) (or another similar identifier) to
facilitate time-frequency resource assignment. The CID
assignment can be transmitted from a base station to a mobile
station on a control channel, can be permanently stored at the
mobile station, or can be derived based on a mobile station or
base station parameter.

FIG. 3 illustrates an example set of OFDMA time-fre-
quency radio resources. In OFDMA systems, the time-fre-
quency resources are divided into OFDM symbols and
OFDM subcarriers for allocation by the base station sched-
uler to the mobile stations. In an example OFDMA system,
the OFDM subcarriers are approximately 10 kHz apart and
the duration of each OFDM symbol is approximately 100
usec. FIG. 3 illustrates one 5 msec frame of an OFDMA
system, such as that defined by the IEEE 802.16e standard.
Note that 5 msec is one frame duration and that other frame
durations are possible. Referring again to FIG. 3, in this
exemplary embodiment, resources in the time domain
(x-axis) are divided into 48 OFDM symbols 320. In the fre-
quency domain (y-axis), the resources are divided into mul-
tiple subchannels (not shown), wherein the size of the sub-
channel depends on the subcarrier permutation scheme. A
subcarrier permutation scheme is a mapping from logical
subchannels to physical subcarriers. Downlink (DL) partial
usage of subcarriers (PUSC), DL full usage of subcarriers
(FUSC), and uplink (UL) PUSC are exemplary subcarrier
permutations schemes defined in the IEEE 802.16 standard.
Other permutation schemes are also defined in the IEEE
802.16 standard, and in other standards as well, so DL PUSC,
DL FUSC, and UL PUSC are merely used to illustrate the
invention. For DL PUSC, in a 5 MHz bandwidth, there are
360 data subcarriers divided into 15 subchannels, wherein
each subchannel has 24 data subcarriers. For DL PUSC, the
base station must assign an even number of OFDM symbols
for each subchannel. For DL FUSC, in a 5 MHz bandwidth,
there are 384 data subcarriers divided into 8 subchannels,
wherein each subchannel has 48 data subcarriers. For UL
PUSC, in a 5 MHz bandwidth, there are 408 subcarriers (data
plus pilot) divided into 17 subchannels, wherein each sub-
channel has 24 subcarriers (16 data plus 8 pilot). For UL
PUSC, the number of OFDM symbols for each subchannel
must be a multiple of'3. Note that the subchannels are a logical
representation of the time-frequency resources of the system.
Each logical time-frequency resource (subchannel) mapsto a
physical time-frequency resource. The mapping of logical
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time-frequency resources to physical time-frequency
resources depends on which subcarrier permutation is being
used. The mapping of logical time-frequency resources to
physical time-frequency resources can change with time and
can depend on one or more parameters defined by the system.

FIG. 4 illustrates an exemplary division of the time domain
structure of FIG. 3 into a downlink subframe and an uplink
subframe. Referring to FIG. 4, the time-frequency resources
correspond to a time division duplex (TDD) system, such as
that defined by the IEEE 802.16e standard. Note that this
invention also applies to frequency division duplex (FDD)
systems. In this exemplary embodiment, the resources in the
time domain (x-axis) are divided into two equal portions,
denoted as the DL subframe and the UL subframe. Each of the
DL subframe and the UL subframe is comprised of 24 OFDM
symbols. The first DL, OFDM symbol is allocated for the
preamble, which is used for timing and frequency synchro-
nization by the mobile stations. The second and third DL
OFDM symbols are used to transmit control information. The
twenty-fourth DL, OFDM symbol is allocated as a guard
period. Note that there is also a guard period following the UL
subframe, which is not shown.

FIG. 5 illustrates an example assignment message. The
assignment message 510 contains several fields 511-518 and
is used by the base station to inform the mobile station of its
time-frequency resource assignment and the associated
parameters. The assignment message 510 contains a 16-bit
connection identifier field 511, where the connection identi-
fier is used to identify the intended mobile station. The sub-
channel offset field 512 is an 8-bit field used for indicating the
beginning subchannel. The symbol offset field 513 is an 8-bit
field for indicating the beginning OFDM symbol. The num-
ber of subchannels field 514 is an 8-bit field for indicating the
number of subchannels in the allocation. The number of sym-
bols field 515 is an 8-bit field for indicating the number of
OFDM symbols in the allocation. The modulation/coding
field 516 is a 4-bit field for indicating the modulation and
coding of the packet. The ACID field 517 is a 4-bit field for
indicating the ACID of the associated packet. At the receiver
(base station or mobile station), the processor combines infor-
mation for transmissions having the same ACID. For
example, the receiver can combine soft values for transmis-
sions having the same ACID prior to turbo decoding. The
sub-packet identifier (SPID) field 518 is a 2-bit field for
indicating the particular sub-packet from the H-ARQ process.
For example, if four H-ARQ sub-packets are defined, the
SPID value canbe 0, 1, 2, or 3. Based on this information, the
receiver knows how to combine sub-packets together prior to
decoding. The number of bits for each field can change
depending on the system and the associated parameters. Fur-
ther, additional fields may be needed in some embodiments
and fewer fields may be needed in some embodiments. In
some embodiments, the time-frequency resource assign-
ments for the Nth mobile station depend on the number of
time-frequency resources assigned to mobile stations 1,
2,...N-1. In these embodiments, the base stations only need
to signal the number of time-frequency resources assigned to
each mobile station.

FIG. 6 illustrates an exemplary control channel containing
a list of assignment messages. The base station transmits
multiple assignment messages, such as the assignment mes-
sage 510 of FIG. 5, to the intended mobile stations. One or
more of the multiple assignment messages can be concat-
enated prior to encoding or the assignment messages can be
transmitted separately. In FIG. 6, the base station concat-
enates four assignment messages 610 for transmission on one
control channel. Considering again the 6 mobile stations of
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FIG. 2, arranged as depicted in FIG. 2, the base stations
transmit assignment messages to MS2 612, MS0 614, MS5
616, and MS1 618. Based on the information in the assign-
ment messages, the mobile stations can determine their time-
frequency resource assignments and the associated param-
eters.

FIG. 7 illustrates exemplary assignments for the assign-
ment message of FIG. 6. Referring to FIG. 6, consider the
UL-PUSC subcarrier permutation in which there are 17 sub-
channels. In one example, the base station assigns three sub-
channels to MS2 710, six subchannels to MS0 720, and four
subchannels to each of MS5 730 and MS1 740, as depicted in
FIG. 7. Based on the assignment of the logical subchannels as
depicted in FIG. 7, the mobile stations transmit packets to the
base station on the physical time-frequency resources corre-
sponding to their assigned logical subchannels. The base
station then receives the packets from the mobile stations and
processes the packets to determine if it can successfully
decode the packet.

FIG. 8 illustrates a repeating sequence of frames. Referring
to FIG. 8, a frame is defined as 5 msec and contains both DL
and UL subframes. A section is defined as 20 msec and
contains four frames (four pairs of DL and UL subframes).
First DL subframe 810 is denoted DL1, second DL subframe
812 is denoted DL2, third DL subframe 816 is denoted DL3,
fourth DL subframe 818 is denoted DL4, and fifth DL sub-
frame 820 is denoted DL1, indicating the pattern repeats
every four frames. Similarly, first UL subframe 811 is
denoted UL1, second UL subframe 813 is denoted UL 2, third
UL subframe 817 is denoted UL3, fourth UL subframe 819 is
denoted UL4, and fifth UL subframe 821 is again denoted
UL1, indicating the pattern repeats every four frames. In this
example, the timing is tied to a section and repeats every 20
msec.

It is known for a base station to make persistent assign-
ments, whereby an assigned time-frequency resource is valid
at periodic intervals. As used herein a non-persistent assign-
ment is one that expires after each transmission. For example,
a base station can assign an UL resource beginning in UL1
and repeating in UL3, UL1, etc. Similarly, the base station can
assign an UL resource beginning in UL1 and repeating in
UL2, UL3, UL4, UL1, etc. For persistent assignments, the
assignment message is transmitted to the mobile station ini-
tially to indicate the assigned time-frequency resource, and
then the base station uses the same time-frequency resource
for subsequent transmissions to the mobile station. These
transmissions can be hybrid automatic repeat request
(H-ARQ) transmissions of the same packet, subsequent
transmissions of different packets, or subsequent transmis-
sions of a series of packets. The initially assigned time-fre-
quency resource is maintained by the base station for the
mobile station until a timer elapses, a voice over internet
protocol (VoIP) talk-spurt is completed, a VoIP call is com-
pleted, a certain number of negative acknowledgements is
determined by the base station, or until the resource is explic-
itly or implicitly de-assigned by the base station.

For VoIP traffic, the base station can assign UL resources
beginning in UL1 and repeating in UL1. In this way, the
mobile station can transmit the first H-ARQ transmission for
each of a series of packets in each occurrence of UL1. For this
case, subsequent transmissions will need to be assigned using
a conventional control channel. When the base station uses a
persistent assignment to assign a series of first transmission
opportunities for a series of packets, there needs to be a way
for associating each packet with an ACID, so that the base
station and mobile station can keep track of which packet to
transmit or receive. FIG. 9 provides an exemplary assignment
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message in accordance with one embodiment of the present
invention. The assignment message 910 contains several
fields 912-920, including persistent field 913, which is a 1-bit
field used to indicate whether the assignment is persistent or
non-persistent. Start ACID field 914 is preferably a 4-bit field
used to indicate the starting ACID for a series of packets.
Number of ACID field 915 is preferably a 2-bit field used to
indicate a number of ACID fields associated with a persistent
assignment. The ACID values repeat periodically according
to the value of the number of ACID field 915. For example, if
the start ACID is 7 and the number of ACID is 2, then the
ACIDs corresponding to the persistent assignment follow the
pattern 7, 8, 7, 8, etc. As another example, if the start ACID is
0, and the number of ACID is 4, then the ACIDs correspond-
ing to the persistent assignment follow the pattern 0, 1, 2,3, 0,
1,2, 3. For some persistent assignments, the number of ACID
can be 1, indicating that the same ACID is used for each
packet in the series of packets.

FIG. 10 is provided to illustrate how the control channel of
FIG. 9 can be used to indicate an ACID for a series of packets.
Referring to FIG. 10, consider that the base station assigns to
aparticular mobile station a persistent resource with a period
of 20 msec, beginning in the UL sub-frame labeled 1010. The
time-frequency resource assigned to the mobile station is
labeled as 1020. Further consider that the base station assigns
to the mobile station a starting ACID of 2 and the number of
ACID as 4. In this case, the ACID patternis 2, 3, 4, 5, 2,3, 4,
5. As labeled in FIG. 10, time-frequency resource 1020
repeats in UL sub-frames 1011, 1013, 1014, 1015, and so on,
with the ACID as shown in FIG. 10. Consider that the mobile
station transmits transmission 1 of packet 1 in 1010, and
transmission 1 of packet 2 in 1011. Consider the case where
the base station was not able to correctly decode either packet.
The base station then assigns the mobile station a non-persis-
tent assignment of a time-frequency resource 1030 in UL
sub-frame 1012. Using the ACID association established by
the persistent assignment message 910 (FIG. 9), the base
station is able to indicate an ACID to the mobile station. In
this example, the base station indicates that this assignment is
for ACID: 3 using the assignment message. The mobile sta-
tion then knows that this assignment is for ACID: 3 and can
therefore transmit the correct packet to the base station using
the appropriate assigned time-frequency resources.

FIG. 11 is a flow chart for base station operation in accor-
dance with one embodiment of the present invention. At step
1110, the process begins. At step 1120, the base station trans-
mits a persistent assignment to a mobile station using a con-
trol channel, the persistent assignment repeating at a periodic
interval, the persistent assignment including an indication of
a first time-frequency resource assignment, the persistent
assignment including an indication of a plurality of H-ARQ
channel identifiers, the plurality of H-ARQ channel identifi-
ers repeating at a periodic interval. At step 1130, the base
station receives a transmission of a packet from the mobile
station using the first time-frequency resource, the packet
having an H-ARQ channel identifier determined from the
indicated plurality of H-ARQ channel identifiers. At step
1140, the base station processes the received packet. At step
1150, if the packet is successfully received at the base station,
the process ends at step 1160. If the packet is not successfully
received, the process continues to step 1170 where the base
station transmits a subsequent assignment to the mobile sta-
tion using a control channel, the subsequent assignment
including an indication of a subsequent time-frequency
resource assignment and the H-ARQ channel identifier cor-
responding to the received packet. At step 1175, the base
station receives a subsequent transmission of a packet from
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the mobile station using the subsequent time-frequency
resource. At step 1180, the base station processes the received
packet. At step 1190, if the packet is successfully received at
the base station, the process ends at step 1192. If the packet is
not successfully received, the process continues to step 1194,
where the base station determines if the maximum number of
transmissions is reached. If yes, the process ends at step 1196.
If no, the process returns to step 1170.

FIG. 12 is a flow chart for base station operation in accor-
dance with one embodiment of the present invention. At step
1210, the process begins. At step 1220, the base station trans-
mits a persistent assignment to a mobile station using a con-
trol channel, the persistent assignment repeating at a periodic
interval, the persistent assignment including an indication of
a first time-frequency resource assignment, the persistent
assignment including an indication of a plurality of H-ARQ
channel identifiers, the plurality of H-ARQ channel identifi-
ers repeating at a periodic interval. At step 1230, the base
station transmits a transmission of a packet to the mobile
station using the first time-frequency resource, the packet
having an H-ARQ channel identifier determined from the
indicated plurality of H-ARQ channel identifiers. At step
1240, the base station receives acknowledgement informa-
tion from the mobile station. At step 1250, if the packet is
successfully received at the mobile station (if an ACK is
received), the process ends at step 1260. If the packet is not
successfully received, the process continues to step 1270
where the base station transmits a subsequent assignment to
the mobile station using a control channel, the subsequent
assignment including an indication of a subsequent time-
frequency resource assignment and the H-ARQ channel iden-
tifier corresponding to the received packet. At step 1275, the
base station transmits a subsequent transmission of a packet
to the mobile station using the subsequent time-frequency
resource. At step 1280, the base station receives acknowl-
edgement information from the mobile station. At step 1290,
if the packet is successfully received at the mobile station, the
process ends at step 1292. If the packet is not successfully
received, the flow chart continues to step 1294, where the base
station determines if the maximum number of transmissions
is reached. If yes, the process ends at step 1296. If no, the
process returns to step 1270.

FIG. 13 is a flow chart for mobile station operation in
accordance with one embodiment of the present invention. At
step 1310, the mobile station receives a control channel from
a base station, the control channel containing a persistent
assignment, the persistent assignment repeating at a periodic
interval, the persistent assignment including an indication of
a first time-frequency resource assignment, the persistent
assignment including an indication of a plurality of H-ARQ
channel identifiers, the plurality of H-ARQ channel identifi-
ers repeating at a periodic interval. At step 1320, the mobile
station transmits a transmission of a packet to the base station
using the first assigned time-frequency resource, the packet
having an H-ARQ channel identifier determined from the
indicated plurality of H-ARQ channel identifiers. At step
1330, the mobile station receives a control channel from the
base station, the control channel containing a subsequent
assignment, the subsequent assignment including an indica-
tion of a subsequent time-frequency resource assignment and
an H-ARQ channel identifier. At step 1340, the mobile station
transmits a subsequent transmission of the packet corre-
sponding to the H-ARQ channel identifier from the base
station using the subsequent time-frequency resource.

FIG. 14 is a flow chart for mobile station operation in
accordance with one embodiment of the present invention. At
step 1410, the mobile station receives a control channel from
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a base station, the control channel containing a persistent
assignment, the persistent assignment repeating at a periodic
interval, the persistent assignment including an indication of
a first time-frequency resource assignment, the persistent
assignment including an indication of a plurality of H-ARQ
channel identifiers, the plurality of H-ARQ channel identifi-
ers repeating at a periodic interval. At step 1420, the mobile
station receives a transmission of a packet from the base
station using the first assigned time-frequency resource, the
packet having an H-ARQ channel identifier determined from
the indicated plurality of H-ARQ channel identifiers. At step
1425, the mobile station processes the received packet and
transmits acknowledgement information to the base station.
At step 1430, the mobile station receives a control channel
from the base station, the control channel containing a sub-
sequent assignment, the subsequent assignment including an
indication of a subsequent time-frequency resource assign-
ment and an H-ARQ channel identifier. At step 1440, the
mobile station receives a subsequent transmission of the
packet corresponding to the H-ARQ channel identifier from
the base station using the subsequent time-frequency
resource. At step 1445, the mobile station processes the
received packet and transmits acknowledgement information
to the base station.

What is claimed is:

1. A method comprising:

establishing a control channel between a base station and a

mobile station; and

transmitting, by the base station, a single persistent assign-

ment to the mobile station using the control channel, the
single persistent assignment allocating a recurring time-
frequency resource to the mobile station over a series of
frames, wherein multiple hybrid automatic repeat
request (H-ARQ) channel identifiers are transmitted as
part of the single persistent assignment, wherein differ-
ent H-ARQ channel identifiers are associated with dif-
ferent packets within a data stream.

2. A method comprising:

establishing a control channel between a mobile station

and a base station; and

receiving, by the mobile station, a single persistent assign-

ment from the base station over the control channel, the
single persistent assignment allocating a recurring time-
frequency resource to the mobile station over a series of
frames, wherein multiple hybrid automatic repeat
request (H-ARQ) channel identifiers are included as part
of the single persistent assignment, and wherein differ-
ent H-ARQ channel identifiers are associated with dif-
ferent packets within a data stream.

3. The method of claim 2, wherein the recurring time-
frequency resource is a sub-frame index corresponding to at
least one sub-frame in each frame of the series of frames.

4. The method of claim 2, wherein the single persistent
assignment is communicated once to allocate the recurring
time-frequency resource to the mobile station such that the
single persistent assignment is not re-communicated to assign
subsequent instances of the recurring time-frequency
resource to the mobile station.

5. The method of claim 2, wherein the single persistent
assignment assigns a series of downlink timeslots to the
mobile station, the series of downlink timeslots including at
least one timeslot in each frame in the series of frames, and

wherein the single persistent assignment is communicated

once such that the single persistent assignment is not
re-communicated to allocate subsequent timeslots in the
series of downlink timeslots.
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6. The method of claim 2, wherein the single persistent
assignment assigns a series of uplink transmission opportu-
nities to the mobile station, the series of uplink transmission
opportunities including at least one uplink transmission
opportunity in each frame in the series of frames, and

wherein the single persistent assignment is communicated

once such that the single persistent assignment is not
re-communicated to allocate subsequent uplink trans-
mission opportunities in the series of uplink transmis-
sion opportunities.

7. The method of claim 2, wherein the base station assigns
different ones of the multiple H-ARQ channel identifiers to
different instances of the recurring time-frequency resource
by virtue of including the multiple H-ARQ channel identifiers
as part of the single persistent assignment.

8. A mobile station comprising:

a processor; and

a computer readable storage medium storing programming

for execution by the processor, the programming includ-

ing instructions to:

establish a control channel between the mobile station
and a base station; and

receive a single persistent assignment from the base
station over the control channel, the single persistent
assignment allocating a recurring time-frequency
resource to the mobile station over a series of frames,
wherein multiple hybrid automatic repeat request
(H-ARQ) channel identifiers are included in the
single persistent assignment, wherein different
H-ARQ channel identifiers are associated with difter-
ent packets within a data stream.

9. The mobile station of claim 8, wherein the recurring
time-frequency resource is a sub-frame index corresponding
to at least one sub-frame in each frame of the series of frames.

10. The mobile station of claim 8, wherein the single per-
sistent assignment is communicated once to allocate the
recurring time-frequency resource to the mobile station such
that the single persistent assignment is not re-communicated
to assign subsequent instances of the recurring time-fre-
quency resource to the mobile station.

11. The mobile station of claim 8, wherein the base station
assigns different ones of the multiple H-ARQ channel iden-
tifiers to different instances of the recurring time-frequency
resource by virtue of including the multiple H-ARQ channel
identifiers as part of the single persistent assignment.

12. The method of claim 1, wherein the recurring time-
frequency resource is a sub-frame index corresponding to at
least one sub-frame in each frame of the series of frames.

13. The method of claim 1, wherein the single persistent
assignment is transmitted once to assign the recurring time-
frequency resource to the mobile station such that the single
persistent assignment is not re-transmitted to assign subse-
quent instances of the recurring time-frequency resource to
the mobile station.

14. The method of claim 1, wherein the single persistent
assignment assigns a series of downlink timeslots to the
mobile station, the series of downlink timeslots including at
least one timeslot in each frame in the series of frames, and

wherein the single persistent assignment is transmitted

once to assign the recurring time-frequency resource to
the mobile station such that the single persistent assign-
ment is not re-transmitted to assign subsequent timeslots
in the series of downlink timeslots.

15. The method of claim 1, wherein the single persistent
assignment assigns a series of uplink transmission opportu-
nities to the mobile station, the series of uplink transmission
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opportunities including at least one uplink transmission
opportunity in each frame in the series of frames, and
wherein the single persistent assignment is transmitted
once to assign the series of uplink transmission oppor-
tunities to the mobile station such that the single persis-
tent assignment is not re-transmitted to assign subse-
quent uplink transmission opportunities in the series of
uplink transmission opportunities.

16. The method of claim 1, wherein the base station assigns
different ones of the multiple H-ARQ channel identifiers to
different instances of the recurring time-frequency resource
by virtue of transmitting the multiple H-ARQ channel iden-
tifiers as part of the single persistent assignment.

17. A base station comprising:

a processor; and

acomputer readable storage medium storing programming

for execution by the processor, the programming includ-

ing instructions to:

establish a control channel between the base station and
a mobile station; and

transmit a single persistent assignment to the mobile
station using the control channel, the single persistent
assignment allocating a recurring time-frequency
resource to the mobile station over a series of frames,
wherein multiple hybrid automatic repeat request
(H-ARQ) channel identifiers are transmitted as part of
the single persistent assignment, and wherein differ-
ent H-ARQ channel identifiers are associated with
different packets within a data stream.

18. The base station of claim 17, wherein the recurring
time-frequency resource is a sub-frame index corresponding
to at least one sub-frame in each frame of the series of frames.

19. The base station of claim 17, wherein the single per-
sistent assignment is communicated once to allocate the
recurring time-frequency resource to the mobile station such
that the single persistent assignment is not re-communicated
to assign subsequent instances of the recurring time-fre-
quency resource to the mobile station.

20. The base station of claim 17, wherein the base station
assigns different ones of the multiple H-ARQ channel iden-
tifiers to different instances of the recurring time-frequency
resource by virtue of transmitting the multiple H-ARQ chan-
nel identifiers as part of the single persistent assignment.

21. A method for operating a base station, the method
comprising:
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transmitting a single persistent assignment to a mobile
station, the single persistent assignment allocating a
downlink time frequency resource assignment that
repeats periodically over a sequence of frames,

wherein the single persistent assignment includes a HARQ
channel identifier (ACID) field and a number of ACIDs
(N ACID) field that together specify an implicit cycling
of HARQ channel identifiers for instances of the down-
link time frequency resource over the sequence of
frames, and

wherein different H-ARQ channel identifiers are associ-

ated with different packets within a data stream.

22. The method of claim 21, wherein the ACID field indi-
cates an initial ACID value for a first instance of the downlink
time frequency resource occurring in a first frame in the
sequence of frames.

23. The method of claim 22, wherein the N ACID field
specifies a number of HARQ channel identifiers associated
with the single persistent assignment.

24. The method of claim 22, wherein the multiple H-ARQ
channel identifiers transmitted as part of the single persistent
assignment are used by a receiver to combine sub-packets
received over instances of the recurring time-frequency
resource.

25. The method of claim 1, wherein the multiple H-ARQ
channel identifiers transmitted as part of the single persistent
assignment are used by a receiver to combine sub-packets
received over instances of the recurring time-frequency
resource.

26. The method of claim 2, wherein the multiple H-ARQ
channel identifiers transmitted as part of the single persistent
assignment are used by a receiver to combine sub-packets
received over instances of the recurring time-frequency
resource.

27. The mobile station of claim 8, wherein the multiple
H-ARQ channel identifiers transmitted as part of the single
persistent assignment are used by a receiver to combine sub-
packets received over instances of the recurring time-fre-
quency resource.

28. The base station of claim 17, wherein the multiple
H-ARQ channel identifiers transmitted as part of the single
persistent assignment are used by a receiver to combine sub-
packets received over instances of the recurring time-fre-
quency resource.



